Fine-grained soil plays an important role in strength and deformation of dredger mud consolidation. The microstructure and mechanics would be related closely to each other by experiments, simulations and calculations. But with the exception of effective consolidation, the dredger mud with the fluency structure variation would be quantifiably explained about the variation by visible microstructures and the consolidation mechanics. Quantitative correlations between microstructures and macro properties had been evaluated. It had been demonstrated that mechanical properties of the SFG soil were closely correlated to the meso and the nano scale clusters of porosity and mineral. 
INTRODUCTION
Dredging and land reclamation engineering is becoming more and more worldwide. This method is an environment friendly mean for using the relevant economical dredger mud to ensure deep enough navigation channels for the sea or river going vessels [1] . The land reclamation works are carried out in coastal cities of China. There are limitation available areas for buildings, airports, harbors and wharves [2] . Especially, fine-grained soil is a class of silt and clay soils in dredger mud. According to its special hydrophilic and constitute properties, it is the mostly common vital part in dredger mud [3] .
When the dredger mud settled in engineering field by pumps from sea or river, the particles and pores would be disturbed a lot by variable changes of microstructures and mechanics. 3D microstructure of fine-grained soil's information of millimetre size samples can be non-destructively obtained by μCT combined with image segmentation. A data-constrained modelling (DCM) method has been developed to characterize microstructures of different materials [4] .
SAMPLES AND TESTS
After sieving, the SFG soil was mixed with distilled water at a volume ratio of 1:6. Samples of SFG soil (0kPa, 100kPa, 200kPa, 400kPa, 800kPa and 1600kPa) have similar materials and physical properties [5] .Group densities were obtainedby XRD and XRF tests [6] .
The position of sample and the orientation of the sample axis were not changed when the beam-energy was changed. Sample was stay in the same experimentation position for two beam-energies. Accordingly, X-ray beam energies at 30 keV and 40 keV have been selected. A total 1800 projection images were obtained with a total angle of 180°. That is equally collected at regular 0.1° interval to acquire projection images. 20 pieces of flat field images and 20 pieces of dark current images were obtained at the beginning and the end of the CT scanning.
In order to obtain the degree of connection, the cluster of composition group m labelled as i with the connection threshold x is measured with equally volume of a sphere with multi-scales of diameter
Where, K is the total number of clusters in the system; 
MULTI-SCALE PROPERTIES RELATIONSHIPS
Correlation coefficients between the macro mechanics and the micro structures are quantitative measures of the relationship [7] . Correlation coefficients have been calculated between physical and mechanics indices in Table I . Using the cluster size distribution curve, based on the microstructures of the six samples, two stages of range at pressure 0-400kPa and 400-1600kPa are illustrated as followings.
The parameters to be correlated at 0-400kPa include porosity of the four samples . Where, j=1, 2…J，J=6，is the six scales as defined in Equation (2) . The results are shown in Table I .
Then, the parameters from 400 to 1600kPa including porosity of the three samples (400kPa, 800kPa and 1600kPa) are correlated. Table II showed that the mechanical properties were strongly correlated to meso clusters. This is in contrast to the 0-400kPa pressure range where the most relevant clusters are at macro and nano scales. These phenomena show that meso and nano scale pore clusters may continuously change and influence the macro properties in high pressure consolidation process.
CONCLUSIONS
Based on Multispectral Energy across Synchrotron Radiation of X-ray microComputed Tomography technology combined with data-constrained modelling, the microstructures of saturated fine grained soil samples (5 mm in diameter) was reconstruction and characterized considered the samples actual properties of physical, chemical and mechanical indexes.
Correlations between macro-mechanics and microstructure from micro to nano scales increase in the consolidation process. In reclamation engineering it is important to control the pores in micro and nano scales while shrinking large pores. Understanding of the above relationship helps in setting the direction of improving the efficiency of soil consolidation to achieve the optimal soil strength. It will be beneficial to achieve the goal of continuous increase of soil strength.
